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Abstract
Objective: To assess (1) the feasibility of incorporating the Ida Institute’s Motivation Tools into a UK audiology service, (2) the potential
benefits of motivational engagement in first-time hearing aid users, and (3) predictors of hearing aid and general health outcome measures.
Design: A feasibility study using a single-centre, prospective, quasi-randomized controlled design with two arms. The Ida Institute’s
Motivation Tools formed the basis for motivational engagement. Study sample: First-time hearing aid users were recruited at the initial
hearing assessment appointment. The intervention arm underwent motivational engagement (M+, n¼ 32), and a control arm (M-, n¼ 36)
received standard care only. Results: The M+ group showed greater self-efficacy, reduced anxiety, and greater engagement with the
audiologist at assessment and fitting appointments. However, there were no significant between-group differences 10-weeks post-fitting.
Hearing-related communication scores predicted anxiety, and social isolation scores predicted depression for the M+ group. Readiness to
address hearing difficulties predicted hearing aid outcomes for the M- group. Hearing sensitivity was not a predictor of outcomes.
Conclusions: There were some positive results from motivational engagement early in the patient journey. Future research should consider
using qualitative methods to explore whether there are longer-term benefits of motivational engagement in hearing aid users.
Key Words: Motivation tools; self-efficacy; readiness; help-seeking; hearing aid benefit; wellbeing;
social isolation; hearing aid use
Hearing loss causes increased communication difficulties, which
often results in reduced activity and participation in everyday life,
leading to social withdrawal, depression, and reduced quality of life
(Davis et al, 2007; Heffernan et al, 2016). The most common
management intervention for people with hearing loss is the fitting
of hearing aids (HAs). In the UK, around 2 million people have
HAs, however a reported 30% of these do not wear them regularly
(Davis, 2003; AoHL, 2015), despite the introduction of digital HAs
in 2000. It is becoming increasingly apparent that HA fitting alone
is not the optimum intervention for people with hearing loss, and
success with HAs could be improved by adopting additional
strategies (Beck et al, 2007; Sweetow et al, 2007).
One such strategy is motivational engagement (ME) (Rubak
et al, 2005). The benefits of ME have been recognized for many
years in other disciplines whereby the technique has been success-
fully applied to smoking cessation (e.g. Clark, 2008), alcohol
addiction (e.g. DiClemente et al, 1999), and drug rehabilitation
programs (e.g. Leon et al, 1997). More recently, the principles of
ME have been applied to people with hearing loss (Beck & Harvey,
2009; Aazh, 2015). The Ida Institute has developed Motivation
Tools, models, and strategies designed to support, engage and coach
HA users in order to improve their readiness and self-efficacy,
uptake, acceptance, and successful use of HAs (Clark, 2010). The
Motivation Tools are based on the theoretical principles underlying
the transtheoretical model (TTM) of health behaviour change
(Prochaska & DiClemente, 1986). This model posits six stages of
health behaviour change, which applied to HAs are: precontempla-
tion (not yet considered there is a hearing-related problem),
contemplation (thinks HAs might be needed), preparation (started
to seek information about HAs), action (ready to receive HAs),
maintenance (comfortable with the idea of wearing HAs), and
relapse (stops wearing HAs). Contemplation and preparation are
part of the attitude process, whereas action, maintenance, and
relapse are part of the behaviour process.
The application of the TTM to people with hearing loss in terms
of the stages of change has been demonstrated to have good
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construct, concurrent and predictive validity by Laplante-Le´vesque
et al (2013). These authors investigated the stages of change in 153
adults who were seeking help with their hearing loss for the first
time. Uptake of two interventions (HAs and a communication
program), outcome measures at three months, and intervention
adherence at six months were assessed. The majority of participants
were initially in the action stage, and those in the advanced stages of
change were more likely to take-up and report greater success with
their chosen intervention. It was noted however, that stages of
change did not predict adherence to the intervention. Furthermore,
the study concluded that change may be better represented on a
continuum rather than by discrete stages.
Adults seeking help for their hearing loss generally see their
encounters and interactions with audiologists as isolated events
within a disconnected process (Laplante-Le´vesque et al, 2012). A
better understanding of where the patient lies within the rehabili-
tation process and their motivations underlying help-seeking may
improve HA adoption and patient outcomes. This was shown in a
recent study, based on the self-determination theory of motivation
(Deci & Ryan, 2008), where autonomous motivation was associated
with HA adoption (Ridgway et al, 2015). Although addressing
motivations to promote help-seeking behaviour and HA adoption is
best achieved by taking a patient-centred approach, this was shown
to rarely occur in a sample of 62 video-recorded hearing assessment
sessions (Grenness et al, 2015). ME facilitated by use of
motivational tools to help guide the audiologist and patient is one
potential approach to enhance patient-centred interactions within
the audiology clinic.
The Ida Institute’s Motivation Tools are intended for use by the
audiologist during a clinic appointment to help open a dialogue with
patients and to better engage them in the rehabilitation process
(Clark, 2010). By better understanding the patient’s motivations for
help-seeking and where the patient is at in the stages of change, the
audiologist can work collaboratively with the patient. This helps the
patient to enter into a dialogue that is intended to facilitate a
decisional balance by exploring their own ambivalence, under-
standing their own decision-making process, and preparing them
for accessing resources to manage behaviour change. In the case
of first-time HA users this includes improving patient’s
self-acceptance and use of their HAs by engaged listening,
appropriate guidance, encouragement, and reassurance from the
audiologist.
At the time that the study was conceived, there were no
published studies on either the feasibility or the efficacy of the
Motivation Tools in clinical practice. Although there was interest in
the tools in the UK, there were uncertainties about whether it was
possible to incorporate the tools in to standard UK clinical practice,
in particular due to time constraints. Similarly, it was not clear
which outcome measures would be appropriate and sensitive to
evaluate any potential benefits of the tools. As a first step, we chose
to carry out a feasibility study in a sample of first-time HA users to
bettr understand how the tools might be used in a UK publicly
funded National Health Service (NHS) clinic, and to assess how
their potential benefits might be evaluated. This approach is
consistent with the MRC guidelines for evaluating complex
interventions (Medical Research Council, 2008). Having established
these, it was anticipated that future studies would evaluate the
effectiveness of the tools when used with people who had yet to
make a decision about future interventions, such as HAs. In
addition, a number of studies have observed non-audiological
factors such as self-efficacy, positive attitudes, support from
communication partners, and autonomous motivation were asso-
ciated with HA adoption and outcomes in retrospective samples
(e.g. Ridgeway et al, 2013, 2015). We were therefore interested to
assess which audiological and non-audiological factors might
predict outcomes in first-time HA users.
The aims of the this study were to (1) assess the feasibility of
incorporating the Ida Institute’s Motivation Tools into a UK NHS
audiology service, (2) evaluate the potential benefits of using ME
with first-time HA users in terms of HA and general health
outcomes, and (3) identify predictors of HA and general health
outcome measures.
Methods
Participants
Participants were recruited prospectively from Nottingham
Audiology Services (NAS). The inclusion criteria were (1) first-
time HA users, (2) age greater than 18 years, (3) better-ear pure-
tone average thresholds (BEA) greater than 20 dB HL across octave
frequencies between 0.25 to 4 kHz (British Society of Audiology,
2011), and (4) native English speaking or good understanding of
English. The exclusion criterion was an inability to complete the
questionnaires due to age-related problems, such as cognitive
decline and dementia, based on the audiologist’s opinion. A total of
68 participants met the eligibility criteria and were fitted with HAs,
with 53 (78%) attending the 10-week follow-up evaluation session.
Study design and procedure
The feasibility study used a single-centre, prospective, quasi-
randomized design with two arms. The intervention arm underwent
ME (M+, n¼ 32), and a control arm (M-, n¼ 36) received standard
care only. Patients were randomly allocated for an initial hearing
assessment appointment to one of five study-nominated audiologists
(two M+ and three M-) by the NAS administrators. Patients who
met the eligibility criteria at the assessment appointment were
invited by the audiologist to participate in the study. Informed,
written consent was obtained at the HA fitting appointment
Abbreviations
ACE Active Communication Education
AOS Audiology Outpatient Survey
BEA Better ear average
GHABP Glasgow Hearing Aid Benefit Profile
HA Hearing aid
HADS Hospital Anxiety and Depression Scale
HHCIR Hearing Health Care Intervention Readiness
LQ Line question
MARS-HA Measure of Audiologic Rehabilitation Self-efficacy
for Hearing Aids
ME Motivational engagement
M+ Intervention group
M- Standard care group
NAS Nottingham Audiology Services
NHS National Health Service
PAM Patient Activation Measure
SADL Satisfaction with Amplification in Daily Life
TTM Transtheoretical model.
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approximately four weeks post-assessment to meet the ethical
requirements of at least a 24-hour consideration period. Participants
attended a follow-up evaluation session (M+, n¼ 28; M-, n¼ 25)
10-weeks post-fitting (mean¼ 10.69, SD¼ 3.4). Although it was
not always possible for participants to see the same audiologist at
each visit, they always saw an audiologist allocated to the
relevant arm.
Improved HA benefit is a potential outcome of ME, and so
benefit measured by the Glasgow Hearing Aid Benefit Profile,
widely used in the UK, was considered the primary outcome
measure to define the sample size. In order to detect an increase in
HA benefit of 12.5%, based on 80% power and a 2-sided type I
error rate of 5%, 27 patients were required in each group. Allowing
for attrition of 20%, the study aimed to recruit 65 patients, which
was achieved, although at follow-up, the M- group fell two
participants short of the required 27.
The research protocol was approved by the East Midlands
Research Ethics Committee, and Nottingham University Hospitals
NHS Trust Research and Innovation department. Participants were
paid a nominal inconvenience fee and travel expenses for the
follow-up session.
The intervention
MOTIVATION TOOLS
The Motivation Tools include The Line, Box and Circle. The Line
tool asks two questions. The first (LQ1) asks ‘How important is it
for you to improve your hearing right now?’, and aims to help
patients assess their own motivations and readiness to improve their
hearing. The second (LQ2) asks ‘How much do you believe in your
ability to use a hearing aid?’, and aims to help patients assess their
self-efficacy for HAs and identify any fears or lack of confidence.
Patients are asked to select a number on an unmarked visual
analogue scale between 0 (not important/unable) to 10 (of highest
importance/able) to reflect their own situations. By asking why the
patient chose their score and encouraging patients to raise and
evaluate their own stories, the audiologist can work collaboratively
with the patient on matters that are important and relevant to them.
The Box asks the patient to consider and weigh up the benefits
and costs of taking no action against the potential benefits and costs
of taking action. Again, this is based on the patient’s own
experiences, motivations, and reflections, shared between them-
selves and the audiologist to help engage both in a patient-focused
discussion.
The Circle provides a visual representation of patients’ readiness
to receive hearing care recommendations, derived from a
combination of self-assessment from the patient and the audiolo-
gist’s own observations. Based on the TTM (Prochaska &
DiClemente, 2005), the Circle represents the stages of change.
The Circle can help guide the audiologist as to the patient’s
readiness to receive and take-up hearing care recommendations,
such as HAs, as well as guide clinical interactions, including
offering information, advice, encouragement, and support. Unlike
the other tools, the Circle is not necessarily shared with patient, and
in this study, the audiologists did not share this information.
TRAINING AUDIOLOGISTS TO USE THE MOTIVATION TOOLS
Two experienced audiologists (NR, EB) were trained on the
theoretical principles of ME, the TTM of behaviour change, and
the use of the Motivation Tools by two members of the Ida Institute
(senior audiologist, MG, and anthropologist, Hans Henrik
Philipsen). This took place as part of a three-day participatory
workshop, which included training on practical aspects of using the
Motivation Tools with first-time HA patients during clinic
appointments. Each audiologist practiced using the tools on 2–3
patients per session, for three sessions. After each patient, the
audiologist discussed appointments with MG, reflecting on what
they had learned. Both clinic appointments and the post-appoint-
ment discussions were filmed by Hans Henrik Philipsen. Post-clinic,
sections of film footage were then reviewed by the audiologists and
other members of the research team, guided by the Ida Institute
team. This provided an opportunity for further reflections on the
training and learning process, as well as the audiologist’s thoughts
about how the tools could be best utilized in the clinic (see Table 1).
This iterative process was repeated over two days. The end-product
was a 30-minute ethnographic documentary, which was developed
for use in training other audiologists and can be viewed online
(http://www.hearing.nihr.ac.uk/).
Clinically, The Line and Circle were used with all patients,
whereas The Box was used if there was a need to highlight
ambivalence, based on the audiologist’s judgement. The tools were
used at both the assessment and HA fitting appointments. At the
assessment appointment, the tools were used during assessment of
patient needs (post-audiogram), and at the fitting appointment they
were used prior to HA fitting.
Outcome measures
Due to the feasibility nature of the study, a range of outcome
measures was used. All questionnaires were completed by the
participant at home and returned to the Nottingham Hearing
Table 1. Reflections on the clinical use of the Motivation Tools. The participatory workshop revealed a number of take-home messages
that are relevant to clinical practice.
What do they add? The tools provide a framework upon which the audiologist can help the patient to reveal information, which can direct the hearing
assessment and hearing-aid fitting appointments and subsequent counselling towards a more patient-centred approach.
The tools appear to tap into the patient’s needs and motivations more readily than a standard clinical history.
The scores are less important than the responses that are revealed – it’s not the score, it’s what you do with the score.
When to use? The tools are best employed at the initial hearing assessment to help assess and/or reveal the patient’s needs that might not surface
in a standard clinic appointment.
The tools can be used routinely in clinic, although they may not work with all patients.
How to use? Patients respond best when recording their own scores rather than the audiologist doing it for them, allowing the patient to become
an active participant in their own care and management.
What can go? Elements of the history asked as standard (e.g. use of phone, television) can be preferentially replaced with the tools without
detriment to the patient or creating additional time constraints.
Why use? For all these reasons, the audiologists were enthusiastic to use these patient-centred tools routinely in clinical practice.
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Biomedical Research Unit in a pre-paid envelope, unless specified
otherwise.
HEARING ASSESSMENT APPOINTMENT
The Glasgow Hearing Aid Benefit Profile (GHABP) (Gatehouse,
1999) is a validated self-report questionnaire comprising six
subscales that relate to four pre-specified situations and four user-
specified situations. The GHABP assesses hearing disability
(activity limitations) and handicap (participation restrictions) (part
I), and HA use, benefit, residual disability and satisfaction (part II).
Each subscale is measured on a five-point scale, and the mean score
across the four pre-defined situations was converted into a
percentage. Part I was completed at the hearing assessment, and
part II was completed for the aided condition at follow-up with the
audiologist. The overall outcome score was the mean of the part II
subscales (Cronbach’s a¼.80, where4.80 indicates good internal
consistency).
The Hearing Health Care Intervention Readiness (HHCIR)
(Weinstein, 2012) is a 10-item questionnaire that includes four
subscales: communication (four items), readiness (three items),
social isolation (two items), and self-efficacy (one item).
Responses were chosen from a three-point scale (0¼ no/not very;
2¼ sometimes; 4¼ yes/very), and summed to provide a separate
score for each subscale. The overall score was the sum of the
subscales, excluding the Self-efficacy subscale. (Cronbach’s
a¼ .79).
The Hospital Anxiety and Depression Scale (HADS) (Zigmond
& Snaith, 1983) is a 14-item scale to assess psychosocial well-
being, comprising two subscales of anxiety and depression.
Respondents indicated how they felt in the previous week using a
four-point scale (0¼ no, not at all, to 3¼ yes, definitely). The
overall score was the sum of the subscales. The HADS was
completed after the assessment (Cronbach’s a¼ .89) and follow-up
(Cronbach’s a¼ .84) appointments.
The Short Form Patient Activation Measure (PAM) (Hibbard
et al, 2005) is a 13-item questionnaire that assesses patient
knowledge, skills, and confidence for self-management of their
health. Respondents indicated how much each statement applied
to them on a four-point scale (0¼ disagree strongly, to 3¼ agree
strongly). Summed scores were converted into an activation
score between 0–100 (0¼ no activation, 100¼ high activation).
Four levels of activation were derived from these scores: Level
1 (0–47.0)¼ patient may not yet believe that the patient role is
important; Level 2 (47.1–55.1)¼ patient lacks confidence and
knowledge to take action; Level 3 (scores 55.2–67.0)¼ patient is
beginning to take action and engage in recommended health
behaviours; and Level 4 (scores 67.1–100)¼ patient is proactive
about their health and is engaging in many recommended health
behaviours. The PAM was completed after the assessment
(Cronbach’s a¼ .85) and follow-up (Cronbach’s a¼ .89)
appointments.
HEARING AID FITTING APPOINTMENT
The Audiology Outpatient Survey (AOS) (see supplementary
materials: http//www.informaworld.com/(DOI number), Picker
Institute Europe, 2011) is a nine-item questionnaire derived from
an outpatient survey used to routinely evaluate the patient’s
experience with the audiologist at the HA fitting appointment.
Questions were chosen that had relevance to patient-centred care.
Answers to each item were given on a three-point scale (0%¼No,
50%¼ yes, to some extent, 100%¼ yes, definitely).
FOLLOW-UP APPOINTMENT
The Measure of Audiologic Rehabilitation Self-efficacy for Hearing
Aids (MARS-HA) (West & Smith, 2007) includes four subscales:
basic handling, advanced handling, adjustment to HAs, and aided
listening skills. Respondents indicated how confident they were that
they could do the things described on an 11-point scale (0%¼ can-
not do this, to 100%¼ certain I can do this). The overall score was
the average of the subscale scores (Cronbach’s a¼ .88).
The Satisfaction with Amplification in Daily Life (SADL) (Cox &
Alexander, 2001) is 15-item measure that comprises four composite
scores: positive effect, service and cost, negative features, and
personal image. Question 14 (‘Does the cost of your hearing aids(s)
seem reasonable to you?’) was omitted, since HAs are provided free
of charge by the UK NHS. Each item is scored on a seven-point
scale (A¼ not at all, to G¼ tremendously), where a high score
indicates high satisfaction. The overall score was the average of the
subscale scores (Cronbach’s a¼ .82).
Hearing aid use (average hours/day) using datalogging integral
to the HA was downloaded for the period between the fitting and
follow-up appointments.
Data analysis
The distributions of scores for each outcome measure were visually
and statistically inspected (Kolmogorov-Smirnov test, p .05).
Means and standard deviations were given, and compared between-
groups using univariate analysis of variance (ANOVA). Effect size
(Cohen’s d) was categorized as small, moderate, and large for 0.2,
0.5, and 0.8 respectively. If scores were skewed, medians and
interquartile ranges were reported, and group differences tested non-
parametrically using the independent samples Mann-Whitney U or
Kruskal-Wallis test. For all analyses using multiple comparison, the
p-values were Holm-Bonferroni corrected: a stepwise algorithm that
is more powerful than the standard Bonferroni correction (Holm,
1979; Aickin & Gensler, 1996). Spearman rank correlation coef-
ficients, due to skewed distributions, were used to test associations
of assessment and follow-up outcome measures. For all significant
correlations (p .05), simple or multiple linear regression analysis
tested whether measures at assessment predicted outcome measure
scores at follow-up. Overall scores were always entered as a single
predictor into the model. If more than one subscale score was
significantly correlated with an outcome measure score, they were
both entered into the model in order of significance.
Results
Both groups at assessment were equivalent in terms of age (M+,
mean¼ 71.85 years, SD¼ 9.7; M-, mean¼ 70.31 years, SD¼ 9.8),
gender (M+, females¼ 16; M-, females¼ 18); hearing threshold
(BEA0.25-4 kHz: M+, mean¼ 35.03 dB HL, SD¼ 9.5; M-,
mean¼ 35.60 dB HL, SD¼ 10.5); and GHABP disability (M+,
mean¼ 54.05%, SD¼ 16.1; M-, mean¼ 46.64%, SD¼ 16.5). For
these variables, there was no significant between-group difference
at assessment or follow-up (p40.53), nor was there any difference
for these variables along with the PAM, Line, and Circle scores
between those who did and did not attend the follow-up for each
group (p40.22).
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Motivation levels (the line) and stages of change (the circle)
THE LINE
Both Line measures had positively skewed distributions with median
scores8 (Figure 1 A). For LQ1 (readiness), the ratings at both
assessment and fitting appointments showed that the M- group rated
their readiness higher than theM+ group, which was significant at the
fitting appointment (U¼ 366, p¼.047). The within-group ratings
were not significant. Only a small number of participants had ratings
at 6 or less at assessment (M+, 13%: M-, 3%) and follow-up (M+,
13%: M-, 6%). For LQ2 (self-efficacy), between-group and within-
group ratings were similar, with no significant differences. There
were fewer ratings below 6 at assessment (M+, 10%: M-, 23%) and
follow-up (M+, 19%: M-, 14%).
At assessment, the stages for The Circle (M+ only) showed the
majority of individuals (86.2%) were at the preparation stage,
indicating that the audiologists assessed most participants were
intending to take action in the immediate future (Figure 1 B). By
the fitting appointment, the majority of participants (89.9%) had
moved to the action stage, with only 7.4% remaining at the
preparation stage. Therefore most participants were assessed to have
made observable modifications to their behaviour in terms of
willingness to use HAs between assessment and fitting appoint-
ments. The difference observed in stages of change between
assessment and fitting was significant (X2(3, N¼ 28)¼ 12.29,
p¼ .006).
Outcome measures
ASSESSMENT APPOINTMENT
Group mean (or median) scores for the self-report measures
obtained after the assessment and follow-up appointment are
shown in Table 2.
Figure 1. (A) Boxplot showing median ratings for The Line questions 1 (Readiness) and 2 (Self-efficacy) at the assessment appointment
and fitting appointment for M+ and M- groups. Line questions were used as the intervention with the M+ group, and with the M- group as a
simple measure of readiness and self-efficacy only. (B) Percentage of M+ participants classified by the audiologist according to one of five
stages of change (The Circle) at assessment and fitting appointments. (C) Percentage of M+ participants falling within one of the four PAM
Activation levels (see text) at assessment and follow-up. (D) Percentage of M- participants falling within one of the four PAM Activation
levels at assessment and follow-up. PAM¼ Patient Activation Measure.
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For the HHCIR, there was no significant between-group differ-
ence for the overall or subscale scores with the exception of the Self-
efficacy subscale (U¼ 283.5, p5.001, d¼ 0.90), with a large effect
size, which remained significant after Holm-Bonferroni correction.
Although the median Self-efficacy subscale score for both groups
was 4 (very confident to follow recommendations from a healthcare
professional), only 59% of the M- group reported they were ‘very
confident’, compared to 100% of participants in the M+ group. This
suggests that motivational engagement may have improved self-
efficacy in terms of confidence to follow the recommendations of the
audiologist after the initial assessment appointment. For the HADS,
the overall and subscale scores were lower (i.e. better) for the M+
group compared to the M- group, which were significant for Overall
(F(1,45)¼ 5.16, p¼ .028, d¼ .68) and Anxiety scores
(F(1,45)¼ 8.14, p¼ .007, d¼ .86), with moderate-large effect
sizes, which remained significant after Holm-Bonferroni correction.
The PAMActivation scores were slightly higher in the M+ group but
there was no significant between-group difference. The Activation
Levels were similar between groups, shown in Figure 1 C and D,
falling between levels 2 (lacks confidence and knowledge to take
action) and 3 (beginning to take action).
FITTING APPOINTMENT
AOS. The median overall score was 100% for both groups, with
only 17.2% of the M+ group reporting less than 100% (range¼ 83–
Table 2. Mean and standard deviation (or median and interquartile range) for self-report measures completed at
assessment (HHCIR, HADS, PAM) and follow-up (HADS, PAM, GHABP, SADL, MARS-HA, datalogging), for
both M+ (assessment, n¼ 32; follow-up, n¼ 28) and M- (assessment, n¼ 36; follow-up, n¼ 25) groups.
Uncorrected p-value is provided for differences between groups, with bold indicating significance following
Holm-Bonferroni correction. HHCIR¼Hearing Health Care Intervention Readiness, HADS¼Hospital Anxiety
and Depression Scale, PAM¼ Patient Activation Measure, GHABP¼Glasgow Hearing Aid Benefit Profile,
SADL¼ Satisfaction with Amplification in Daily Life, MARS-HA¼Measure of Audiologic Rehabilitation Self-
efficacy for Hearing Aids.
M+ M p
Assessment HHCIR Overall 24.21 (6.56) 21.12 (7.68) .097
Readiness1 12 (2) 10 (4) .145
Communication1 12 (4) 11 (6.5) .103
Social isolation1 0 (4) 0 (2.5) .363
Self-efficacy1 4 (0) 4 (2) 5.001
HADS Overall 4.98 (2.41) 7.33 (4.21) .028
Anxiety 3.90 (2.81) 7.23 (4.70) .007
Depression 6.05 (2.52) 7.42 (4.41) .137
PAM Activation score 61.03 (13.79) 57.76 (10.26) .289
Level of activation 2.79 (1.07) 2.74 (.92) .841
Follow-up HADS Overall 4.80 (3.48) 5.81 (2.85) .285
Anxiety 4.33 (3.86) 5.41 (3.06) .355
Depression 5.88 (3.89) 6.38 (3.15) .639
PAM Activation score 67.39 (15.49) 65.55 (14.95) .683
Level of activation 3.19 (.94) 3.14 (1.11) .869
GHABP Overall 78.55% (16.57) 80.49% (18.22) .698
Use1 100% (43.75) 100% (25.0) .586
Benefit 65.83% (19.03) 68.26% (23.76) .754
Satisfaction 78.33% (17.48) 73.41% (22.43) .498
Residual disability 16.59% (14.55) 15.48% (13.12) .785
SADL Overall 5.71 (.86) 5.31 (.57) .082
Positive effect 5.33 (1.17) 5.03 (.19) .331
Negative features 5.56 (1.31) 4.84 (1.30) .069
Personal image 6.30 (1.19) 5.87 (1.09) .203
Service & Cost 6.26 (.91) 6.17 (.66) .699
MARS-HA Overall 85.25% (12.16%) 81.32% (13.20) .279
Basic handling1 97.14% (11.43) 97.14% (15.71) .324
Adjustment1 93.33% (13.33%) 96.67% (23.33) .457
Aided listening 86.35% (16.29) 85.54% (12.86) .850
Advanced handling 66.59% (25.21) 56.15% (31.15) .196
Datalogging (hours per day) 10.01 (5.10) 8.73 (5.35) .415
1Median (interquartile range) reported as data skewed.
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95%), compared to the 35.5% for the M- group (range¼ 67–95%),
which was not significant (U¼ 354.5, p¼ .07). Further examination
of the individual questions using the Kruskal-Wallis test showed
that the responses differed significantly between groups for the
following two questions: ‘If you had important questions to ask
the health-care professional, did you get answers that you could
understand?’ (X2(1, N¼ 56)¼ 5.02, p¼ .025), and ‘Were you
involved as much as you wanted to be in decisions about your
care and treatment?’ (X2(1, N¼ 60)¼ 3.94, p¼ .047).
FOLLOW-UP APPOINTMENT
Group mean (or median) scores for the self-report measures
obtained after follow-up are shown in Table 2. The HADS,
SADL, and datalogging scores were generally better in the M+
group compared to the M- group, however these differences were
not significant. The GHABP and MARS-HA results were similar
for both groups. Overall, there were no significant differences
between the M+ and M- groups for any of the outcome measures,
which suggests that there were no benefits of the ME with these
outcome measures 10-weeks post-HA fitting.
WELLBEING AND ACTIVATION ACROSS THE PATIENT JOURNEY
Separate mixed-ANOVAs, with time (assessment, follow-up) as
the within-subjects factor, and group (M+, M-) as the between-
subjects factor, assessed whether there were any differences for
the HADS and PAM. For the HADS, there was no main effect of
time or group, or a time group interaction for overall or
subscale scores (p .37), suggesting that there was no significant
between-group differences across time-points. Thus, the lower
HADS Overall and Anxiety scores present in the M+ group after
the assessment, no longer remained 10-weeks later. For the PAM
Activation scores, there was a main effect of time
(F(1,43)¼ 12.78, p¼ .001, g2q¼.229, d¼ 1.09), with a large
effect size, but no main effect of group or group question
interaction (p .72). Thus, irrespective of group, PAM Activation
scores significantly increased from assessment to follow-up.
Similar results were seen for Levels of Activation, which also
showed a main effect of time (F(1,43)¼ 8.29, p¼ .006,
g2q¼.162, d¼ .88), with a large effect size, but no main effect
of group, or a group question interaction (p .79). Across both
conditions, mean PAM Activation Level scores increased from
2.7 (lacks confidence and knowledge to take action) to 3.1
(beginning to take action) from assessment to follow-up, where
there were a greater number of participants at Activation Levels
3 and 4 at follow-up than at assessment (Figure 1C and D).
HADS, PAM, and HHCIR as predictors of follow-up
outcomes
Spearman rank correlation coefficients tested whether scores from
the HADS, PAM, and HHCIR (overall and subscale scores)
completed at assessment were associated with outcome measures
completed at follow-up separately for each group. The HADS and
PAM scores did not significantly correlate with any hearing or
general-health outcome measures, nor did hearing thresholds
(p4.05). However, this was not the case for the HHCIR (Table 3).
For the M+ group, the HHCIR was significantly correlated with
the HADS only (Overall, Communication, Social Isolation), with
moderate correlations (Table 3). Multiple regression analysis
showed the HHCIR Overall scores significantly predicted the
HADS Overall, Anxiety, and Depression scores (Table 4). The
HHCIR Communication and Social Isolation scores together
accounted for 42% of the variance in HADS Overall scores
(F(2,22)¼ 9.5, p¼ .001). However, only Social Isolation was a
significant predictor. Similar results were shown for the HHCIR
Communication and Social Isolation scores, which accounted for
51% of the variance in HADS Depression scores (F(2,21)¼ 12.71,
p5.001). Again, only Social Isolation was a significant predictor.
This suggests that for the M+ group it was the experience and
perception of social isolation that contributed mostly to the HADS
Overall and Depression scores. However, HHCIR Communication
scores predicted the HADS Anxiety scores, suggesting that
communication difficulties rather than social isolation predicted
anxiety.
A different pattern of results were seen for the M- group. The
HHCIR was significantly correlated with GHABP subscale and
MARS-HA self-efficacy scores, as well as datalogging, with
moderate to large correlations (Table 3). The multiple regression
analysis showed that the HHCIR Overall scores significantly
predicted GHABP Overall, HA Use, Benefit, and Satisfaction
scores (Table 4). The HHCIR subscales explained 49–63% of the
variance in the GHABP outcomes, however only HHCIR Readiness
was a significant predictor. Similarly, Readiness also predicted
objective HA use in terms of datalogging. The HHCIR Self-efficacy
scores significantly predicted the MARS-HA Overall, Aided
Table 3. Significant (p5.05) Spearman rank (rs) correlation
coefficients between HHCIR administered at assessment and
outcome measures administered at follow-up for the M+ and M-
groups. Bold indicates significance.
Group Outcome measure HHCIR rs p
M+ HADS overall Overall .48 .014
Communication .46 .020
Social isolation .43 .033
Anxiety Overall .59 .008
Communication .56 .012
Depression Overall .51 .011
Communication .52 .041
Social isolation .51 .011
M- GHABP overall Overall .56 .007
Readiness .65 .001
Communication .52 .013
Use Overall .48 .028
Readiness .46 .036
Communication .44 .044
Benefit Overall .49 .047
Readiness .58 .014
Satisfaction Overall .72 .001
Readiness, .79 5.001
Communication .67 .003
Self-efficacy .71 .001
Residual disability Readiness .51 .018
Self-efficacy .46 .036
MARS-HA overall Self-efficacy .52 .010
Aided listening Self-efficacy .58 .004
Basic handling Self-efficacy .47 .025
Adjustment Self-efficacy .51 .012
Datalogging Overall .50 .026
Readiness .53 .017
Self-efficacy .56 .040
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listening, Basic handling, and Adjustment scores. Taken together,
for the M- group readiness to pursue a hearing-healthcare
intervention contributed to better HA outcomes, whereas self-
efficacy to follow the recommendations of a hearing healthcare
professional, as measured by the HHCIR, predicted greater hearing
aid self-efficacy.
Discussion
This feasibility study showed that the Motivation Tools could be
successfully incorporated into the UK audiology clinic structure,
and the audiologists were positive on how they could be used.
As the tools were used with those patients who had already opted
for hearing aids, the next stage in future research would be to assess
the feasibility of using the tools as part of the patient’s decision-
making process in adopting an intervention.
In terms of potential benefits of the tools, we demonstrated that
at the hearing assessment, the group receiving ME (M+) had greater
self-efficacy and reduced anxiety levels compared to the standard
clinical care control (M-) group. At HA fitting, the M+ group also
responded more positively than the M- group to two questions from
an outpatient survey that addressed patient-centred care (whether
the patient felt involved in decisions about their care and treatment,
and whether the patient received answers to important questions that
they could understand). This suggests that the M+ group reported
higher levels of shared decision-making and had a better
Table 4. Summary of multiple regression analysis for each outcome measure predicted by HHCIR scores based on significant
Spearman rank correlation coefficients, for both M+ and M- groups. Bold indicates significance (p5.05).
Group Outcome measure HHCIR R R2  t (df) p
M+ HADS Overall Overall .58 .34 .32 3.45 (23) .002
Communication & Social isolation .68 .42a .27 1.55 (22) .136
.75 3.11 (22) .005
Anxiety Overall .57 .31 .41 2.88 (17) .010
Communication .51 .26 .75 2.47 (17) .024
Depression Overall .63 .39 .38 3.78 (22) .001
Communication & Social isolation .74 .51a .29 1.61 (21) .122
1.10 4.62 (22) 5.001
M GHABP Overall Overall .71 .51 1.86 4.54 (20) 5.001
Readiness & .81 .63a 5.36 6.19 (20) 5.001
Communication .70 .74 (19) .471
Use Overall .66 .43 2.35 3.81 (19) .001
Readiness & .74 .49a 6.51 4.40 (19) 5.001
Communication 1.85 1.16 (18) .254
Benefit Overall .59 .35 2.04 2.86 (15) .012
Readiness .71 .50 5.77 3.87 (15) .002
Satisfaction Overall .74 .55 2.41 4.3 (15) .001
Readiness, .82 .60a 6.01 4.82 (15) 5.001
Communication & .45 .26 (13) .798
Self-efficacy 7.70 1.70 (14) .167
Residual disability Readiness & .53 .20a 2.29 2.41 (19) .026
Self-efficacy 3.82 1.01 (18) .325
MARS-HA Overall Self-efficacy .55 .31 6.17 3.05 (21) .006
Aided listening Self-efficacy .51 .26 5.55 2.73 (21) .013
Basic handling Self-efficacy .61 .37 5.40 3.48 (21) .002
Adjustment Self-efficacy .58 .34 6.40 3.29 (21) .004
Datalogging Overall .42 .17 .31 1.95 (18) .067
Readiness & .54 .29 1.05 2.72 (18) .014
Self-efficacy .28 .19 (17) .855
aAdjusted R-square as predictors in model41 variable.
S30 M. Ferguson et al.
understanding and knowledge of issues around their treatment and
care. However, by the 10-week post-fitting follow-up, there were no
significant differences between groups for any of the outcome
measures, including general health-related measures of wellbeing
and activation, in addition to hearing-specific measures of HA
benefit, satisfaction, self-efficacy and HA use. As such, any benefits
or advantages that those receiving ME appeared to report in the
early stages of their patient journey were no longer evident several
months later.
There are at least two possible reasons why there was no
between-group difference in outcomes at follow-up. One is that the
ME did not confer any longer-term patient benefits. The other is that
the outcome measures used were not appropriate nor sensitive to
any potential benefits of the ME intervention at follow-up. The
latter is not just relevant to ME but also applies to other hearing-
related interventions (Saunders et al, 2005; Ferguson & Henshaw,
2015). More recently, qualitative research has emerged as a
methodology to gain a more in-depth understanding of the personal
perspectives of people with hearing loss, and is being used
more frequently in audiological research to provide insights that
cannot be achieved by quantitative methods alone (Laplante-
Le´vesque et al, 2010; Knudsen et al, 2012; Ferguson et al, 2015;
Henshaw et al, 2015; Heffernan et al, 2016). For example, Ekberg
et al (2016) used conversational analysis of video recorded
audiologist-patient interactions to identify patients’ readiness in
standard hearing assessment appointments. We suggest that in
future studies of ME, qualitative methodologies could be used to
gain a better understanding of how patients and audiologists
respond to ME and to tap into the dynamics of the audiologist-
patient interaction.
Our final aim was to assess whether an audiological measure of
hearing loss and non-audiological measures of readiness (HHCIR),
wellbeing (HADS), and activation (PAM) predicted patient benefit
at follow-up. There were no predictive effects of hearing loss,
wellbeing or activation. It was noteworthy that the groups showed
different results, whereby in the M+ group, the HHCIR predicted
general health wellbeing, whereas in the M- group the HHCIR
predicted HA outcomes. In the M+ group, communication
difficulties predicted anxiety, whereas social isolation predicted
depression. Although hearing loss is reported to relate to anxiety,
depression, and wellbeing (Knutson & Lansing, 1990; Heine &
Browning, 2002) there is little evidence in the literature to
demonstrate how social isolation leads to depression in those with
hearing loss. However, a review of social isolation in the elderly
provides strong evidence that social isolation is associated with poor
health outcomes, including mental health and social wellbeing, yet
assessment of social isolation in primary care is rare (Nicholson,
2012; Steptoe et al, 2013). In the M- group, readiness was the
strongest predictor for self-reported HA outcomes (GHABP) and
objective HA use, which is consistent with other studies (Laplante-
Le´vesque et al, 2013; Ferguson et al, 2016). It is not clear why the
pattern of results differed between the groups. We could speculate
that psychosocial and general wellbeing issues had been brought to
the fore in the M+ group as a result of the ME, whereas there may
have been a greater focus on specific HA issues in the M- group.
Further research is needed to systematically evaluate this possible
dissociation in greater detail.
Patient readiness was also garnered from the audiologist’s use of
The Circle tool. At assessment, audiologists assessed the majority of
M+ participants as being at the preparation stage, which then shifted
to the action stage at HA fitting. It has been suggested that when
individuals are in the preparation stage they are already indicating
readiness to change in the near future (e.g. 30 days) (Babeu et al,
2004). This was seen in our sample where most moved from
preparation to action stage between the assessment and fitting
appointments (typically four weeks apart). In the UK NHS system,
HAs are free of charge, which may also have been a factor in this
large shift from preparation to action. Nevertheless, self-efficacy
would still have been critical at assessment as people need to
believe that they have the ability to make the change, which was
indicated in the M+ group. Although the stage of change using The
Circle was the audiologist’s perception, this was broadly consistent
in the participants’ Activation Levels derived from the PAM, which
aims to assess knowledge, skill, and confidence for self-manage-
ment of an individual’s health. Even though the PAM is a general
health measure, significant changes were seen in both groups where
lower levels of activation were reported at assessment (1¼ patient
role not important, 2¼ lacks confidence), whereas higher levels of
activation were reported at follow-up (3¼ action, 4¼ proactive).
Therefore, as first-time HA users moved through their patient
journey, their perception of their knowledge, skills, and confidence
in self-management increased. A change in patient readiness is
likely to be due to a variety of reasons, including their encounters
with the audiologist, and their own informal experiences of learning
to use and adjusting to HAs through trial and error (Kramer et al,
2005). Provision of additional support, through communication
programs (e.g. ACE, Hickson et al, 2007), or educational programs
for hearing aid users (e.g. C2Hear, based on resusable learning
objects, Ferguson et al, 2015) may further enhance
self-management.
A potential limitation of this study is that unlike interventions
that have a tangible and physical presence (i.e. HAs) with clinically
measurable output (i.e. amplified sound), we did not have a measure
of the dynamics of ME and audiologist-patient interchange in order
to demonstrate that first, ME occurred, and secondly, how it was
played out. Methods such as the Motivational Interviewing Skills
Code (MISC) (Moyers et al, 2003) might provide a comprehensive
examination of the audiologist-patient interaction and behaviours.
Another, more simplified coding system developed from the MISC
is the Motivational Interviewing Treatment Integrity (MITI)
(Moyers et al, 2003), which provides a means to assess competency
and provide feedback to the interviewer (Miller et al, 2004). In
future research, these methods, alongside those such as video
recording the audiologist-patient encounters (see Grenness et al,
2015; Ekberg et al, 2016), may provide an objective means to assess
the role and use of the ME in clinic. Despite an absence of such
measures in the study itself, the ethnographic documentary made by
the Ida Institute during the workshop provides insights into the
training, experiences, and reflections of the audiologists who
undertook the ME in this study, which shed some light on how
the ME tools might work in clinical practice.
One further limitation is that it is not possible to rule out reasons
other than the ME intervention to explain the differences seen at
assessment and fitting, despite the quasi-randomized design. For
example, it is possible that any differences between the groups may
be attributable to the audiologists rather than the ME intervention
per se. To avoid such confounds in future research, audiologists
could be involved in both the ME and the control arms. However,
there was a clear rationale for our approach where only two
audiologists were trained in the principles of ME and the use of the
Motivation Tools, which was to prevent any introduction of these
principles into the standard care that the control group received.
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Finally, although the stages of change according to the TTM
may be a useful framework to help audiologists visualize patients’
readiness to change, Laplante-Le´vesque et al (2013) presented data
that suggest change may be better represented on a continuum
rather than as discrete stages. Furthermore, it is important to be
aware that the model itself, although previously popular in other
healthcare fields (e.g. addiction), has been criticized. It is proposed
that the model does not describe genuine stages of change, and that
precontemplation, contemplation, and preparation can be thought of
as arbitrary stages within a larger pre-action stage, whereas action
and maintenance are separated only by arbitrary time periods
(Sutton, 2005). In addition, there is little evidence of progression
through the entire stage cycle, nor does it reflect reality (Etter,
2005). It is also difficult to apply the model to complex behaviours,
as individuals may be at a different stage of change for each of the
actions that comprise that complex behaviour (Adams & White,
2003; Brug et al, 2005). Finally, it has even been argued that the
model should be abandoned (West, 2005). Although readiness to
behaviour change is currently a construct that is receiving attention
within the audiological field, it may be better viewed not as a single
construct, but rather as a series of tasks and successes that result in
change (DiClemente, 2005).
Conclusion
This feasibility study explored the use of the Ida Institute’s
Motivation Tools as a means to enhance motivational engagement
in audiology clinic appointments with first-time HA users. It was
feasible to implement motivational tools into clinical practice with
appropriate training, and the feedback and reflections from audi-
ologists of the use of the tools in clinical practice was very positive.
There were some positive results early on in the patient journey for
the group where Motivation Tools were used, who showed greater
self-efficacy, reduced anxiety, and greater engagement with the
audiologist. However, there was no robust evidence from the
outcome measures used in this study that there were any sustained
benefits a couple of months later. Future research in motivational
engagement methods should consider using qualitative methods to
more robustly explore the potential benefits of motivational
engagement.
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